ELECTRICITY IN  MINING

The earliest application of electric winding was to staple pits, the
arrangement, as already explained on p. 305, being merely a modi-
fication of the single drum dip haulage, and being worked either by
shunt-wound continuous current, or three-phase motors.

The shunt-wound and series-wound continuous current motors

and the three-phase motor
have been also adapted
in America and on the
Continent for winding
from the main shaft, by
simply gearing the motor
to the axle of the winding
drum, just as with a
haulage plant, the start-
ing switch and resistance
being made to be worked
by a lever, similar to the
lever used with steam
engines. It is doubtful
whether, in some cases,
this arrangement is so
wasteful as it seems. The
complaint is made that
a considerable waste of
current takes place in
the starting resistance,
and this is quite correct;
but as with ordinary
motors of every kind,
the starting resistance is
only in circuit for a very
short interval, and though
it is repeated at every
wind, it is easy to con-
ceive conditions under
which the loss from this
cause would not be
serious, and would not
make up for the interest
on the very heavy cost

of more economical plant. There is also the other complaint
which has been alluded to above, that the later portion of the
wind, when the energy is being given out by the descending
cage, is not made use of to assist the economical working of the
apparatus. With very deep mines, and where very rapid winding
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